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The intent of this plan is to present the data collected, evaluations, analysis, designs, and cost estimates for the
Vermont Agency of Transportation (VTrans). This document provides information for stormwater retrofit
projects proposed to meet VIrans phosphorus management obligations in watersheds subject to a Phosphorus
Control Plan (PCP) under National Pollutant Discharge Elimination System (NPDES) General Permit 3-9007
for Stormwater Discharges form the State Transportation Separate Storm Sewer System (TS4) (eftective November
29,2017). This plan is the regulatory document for VT'rans to meet PCP obligations under General Permit 3-
9007. If VT'rans land is included in PCPs submitted by any Municipal Separate Storm Sewer System (MS4)
permittee or by non-MS4 municipalities, the information contained in this plan should supersede that
information. Retrofit projects identified in this plan have not been fully assessed for feasibility or completely
designed. The work completed has been done at a planning level and will be subject to change based on site
conditions, permitting, budgetary constraints, and other unforeseen issues.

The coronavirus epidemic continues to radically affect both how VTrans and Vermont Agency of Natural
Resources (ANR) staff members interface, and how work is completed to advance the first four-year
implementation plan. VTrans and the consultant team gratefully acknowledge the flexibility provided by the
ANR Stormwater Program staft during the preparation and submittal of this Implementation Plan.
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Executive Summary

The Vermont Agency of Transportation (VTrans), through its Maintenance Bureau and Pollution Prevention
and Compliance Section, is committed to maintaining compliance with a swiftly evolving variety of state and
federal environmental regulations. The Vermont Agency of Natural Resources (ANR) and VTrans have
worked together for several years to develop and implement permitting programs, plans, policies, and designs
to comply with the Lake Champlain Phosphorus Total Maximum Daily Load (TMDL), finalized by the
United States Environmental Protection Agency (EPA) on June 17, 2016.

As required by Section 9.2 of General Permit 3-9007 for Stormwater Discharges from the State Transportation
Separate Storm Sewer System (TS4), this Phosphorus Control Implementation Plan (PCIP) documents how
VTrans will work over the next four years to advance the first phase (25%, representing a phosphorus (P) load
reduction of 401 kg/yr) of its work to reduce P loading from roads, rights-of-way, and facilities subject to the
PCP by over 20% (or a total of 1,606 kg/yr) within the next 20 years (by June 17, 2036). It first summarizes P
reduction credit documented for areas of hydrologically connected roadway drainage systems improved to
current standards since 2010, existing areas of localized erosion repaired in the last seven years, and existing
and planned structural stormwater treatment practices (STPs) as documented since the April 1, 2020
Generalized Plan submittal. This document then identifies a menu of necessary best management practices
(BMPs) VTrans may employ to achieve its first phase target reductions, provides an implementation schedule
and financial plan, and updates the implementation strategy set forth in the Generalized Plan.

Achievement of this target P load reduction may require the management of up to 950 acres of impervious
surface and 1,980 acres of pervious cover on VTrans roads and facilities with structural controls, including
areas of road drainage deficiencies brought up to standards, areas of localized erosion corrected with structural
improvement, and structural stormwater treatment practices (STPs), as well as continued management of
approximately 2,500 acres annually with non-structural controls (street sweeping and drop inlet cleaning).
VTrans anticipates continued pursuit of emerging and innovative strategies, including enhanced correction of
gullying or large areas of culvert outlet erosion and implementation of floodplain restoration and other natural
resource restoration projects, over the term of this Implementation Plan.

With submittal of the Generalized Plan, VTrans documented that from 2010-2019, 84 acres of impervious
cover, and 281 acres of pervious cover, were managed with structural stormwater practices, while
approximately 2,500 acres of paved roads area was managed with non-structural practices on an annual basis
since 2015. These practices were cumulatively responsible for a total P load reduction of 32.6 kg/yr.

Since that submittal, from 2010-2019 VTrans has documented a total of 181 acres of impervious cover, and
347 acres of pervious cover, managed with structural stormwater practices. These practices, added to

continued management with non-structural controls, are cumulatively responsible for a total P load reduction

of 93.3 kg/yr, representing 23% of the 401.5 kg/yr reduction target for this PCIP.

During development of this PCIP, a substantial field screening and verification effort was completed to verify
Generalized Plan methodology, and to identify retrofits and improvement projects in support of PICP
implementation. Field screening, focused in the Missisquoi Bay Lake segment along areas of roadway
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identified as having road drainage deficiencies and/or structural stormwater treatment practice (STP)
opportunities, sometimes documented improvements in road drainage asset conditions, resulting in some road
segments achieving partial or full P reduction credit. Following documentation of the 2020 field season’s
improvements, accounting for major localized erosion improvements anticipated in 2020, and assuming
continuation of current maintenance operations, 306 impervious acres are managed with structural controls
and 171.5 kg/yr in P load reduction progress is documented as of 2020. This cumulative P load reduction
represents 43% of the 401.5 kg/yr reduction target of this PCIP.

Following documentation of historic improvements and operations, an additional P load reduction of 230
kg/yr is required for achievement of the P reduction target specified for the term of this PCIP. VTrans will
achieve this P load reduction through improved tracking and accounting of maintenance activities and capital
projects already being developed and completed, as well as strategic implementation of combinations of some

of the following:

® Continued regular maintenance activity, as documented for 2015-2019, to manage 19 acres of paved
roads area and 12 kg/yr of P load reduction annually or 76 acres impervious cover and 50.4 kg/yr P
reduction from 2021-2024

® Continued documentation of past structural improvements to road drainage deficiencies and areas of
localized erosion, particularly those resulting from capital project construction from 2018-present

® Continued application of non-structural controls

® Structural correction of road drainage deficiencies identified during 2020 field screening: manage up
to 159 additional acres of paved road area, resulting in up to 110.3 kg/yr P reduction across the LCB.

® Structural correction of road drainage deficiencies on uninspected and highly hydrologically
connected road segments not meeting standards in the Missisquoi Bay Lake segment: manage up to
87 additional acres of paved road area, resulting in up to 71.4 kg/yr P reduction within the Missisquoi
Bay Lake segment.

® Structural correction of major areas of localized erosion identified during 2020 field screening and
advanced to concept design: The 11 priority concepts developed for this PCIP, if advanced, would not
manage impervious surface and would result in a P load reduction of 44.8 kg/yr

® Continued construction of structural STPs, whether through FRP or VT'rans capital project
implementation, anticipated to manage up to 94 impervious acres and resulting in 34.4 kg/yr P
reduction from 2021-2024

® Strategically pursue emerging and innovative strategies for achieving target P load reductions,
particularly the potential for crediting floodplain restoration and other natural resource restoration
work in the VTrans PCP Area or where VTrans has contributing drainage, as opportunities arise and
through application of results from Vermont’s Functioning Floodplains Initiative, with project
outputs anticipated in 2021.

VTrans has identified a robust menu of improvements that are more than sufficient to meet the P reduction
target of this PCIP. The strategies VTrans may pursue in PCIP implementation are not limited to those
outlined above, but these represent 311 kg/yr of potential P load reduction — well above the additional P load
reduction of 230 kg/yr needed to achieve the TS4’s 25% cumulative P load reduction target by October 2024.
As PCIP implementation proceeds, VTrans will work to prioritize, plan for, and implement controls
including but not limited to those listed above.
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1. Introduction

The Vermont Agency of Transportation (VTrans), through its Maintenance Bureau and Pollution Prevention
and Compliance Section, is committed to maintaining compliance with a swiftly evolving variety of state and
federal environmental regulations. The Vermont Agency of Natural Resources (ANR) and VTrans have been
working together for several years to develop and implement permitting programs, plans, policies, and designs
to comply with the Lake Champlain Phosphorus Total Maximum Daily Load (TMDL), finalized by the
United States Environmental Protection Agency (EPA) on June 17, 2016.

Section 9.2 of the T'S4 General Permit requires VI'rans to develop and implement a PCP, in phases, that will
identify and document a suite of best management practices (BMPs) capable of achieving required reductions
in the amount of P in stormwater discharges in each of 11 Lake segments, as required by the TMDL. This
Phosphorus Control Implementation Plan (PCIP) documents how VTrans will work towards achievement of
the first phase (25%, representing P load reduction of 401 kg/yr) of its ultimate goal of the reduction of
phosphorus (P) loading from roads, rights-of-way, and facilities under the Agency’s control by over 20%, or a
total of 1,606 kg/yr within the next 20 years (by June 17, 2036). Achievement of this target P load reduction
will require the management of approximately 950 acres of impervious surface on VTrans roads and facilities,
as well as continued management of approximately 2.500 acres annually with non-structural controls (street
sweeping and drop inlet cleaning).

The P-impaired watersheds included in the VTrans PCP encompass the entirety of the LCB in Vermont,
except for the Burlington Bay direct drainage. A summary of the VIrans PCP area by land cover type
(Road/linear facility or Parcel-based facility) and type of land cover (Developed Impervious, Paved Road,
Unpaved Road, and Developed Pervious) is provided in Table 1. The portion of the Vermont P base load
(2001-2010) falling within developed lands source areas as summarized in the 2016 P TMDL!, as compared
to the portion of those developed lands owned and controlled by VTrans, is included in Table 2. The portion
of VTrans-managed developed lands by Lake segment varies from 0% in the area draining to the Burlington
Bay Lake segment, where VT'rans has no land subject to this TMDL, to 8.6% in the watershed draining to the
St. Albans Bay Lake segment.

! https://ofmpub.epa.gov/waters10/attains_impaired_waters.show_tmdl_document?p_tmdl_doc_blobs_id=79000
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Table 1. Summary of VTrans PCP Area by Land Cover Classification (acres)

Linear Facilities and Right-of-Way Areas (acres) Parcel-Based Facility Areas (acres)

Lake Segment  peyeloped Paved Unpaved Developed Developed Paved Unpaved Developed

Impervious  Roads ELH Pervious Impervious Roads Roads Pervious
South Lake B 16.83 481.54 0.00 775.63 3.98 1.22 0.00 9.74 1,288.94
South Lake A 1.94 69.11 0.00 61.30 132.35
Port Henry 0.75 15.29 0.00 8.10 24.14
Otter Creek 57.93 1,181.20 0.00 1,445.40 43.96 42.53 0.00 269.14 3,040.16
Main Lake 65.38 1,645.12 12.30 3,029.56 41.68 36.57 0.00 223.05 5,053.66
Shelburne Bay 10.15 163.66 0.00 189.58 0.84 2.62 0.00 11.15 378.01

Burlington Bay -- - - - -- - -- - -

Malletts Bay 56.67 1,013.46 0.00 1,604.31 24.13 0.99 0.00 47.44 2,747.00
Northeast Arm 5.86 159.51 0.00 164.01 1.83 0.00 0.00 2.54 333.76
St. Albans Bay 9.90 187.20 0.00 321.73 5.60 0.00 0.00 1.03 525.45
Missisquoi Bay 38.18 910.14 0.00 1,167.43 28.87 26.78 0.44 115.14 2,286.97
Isle La Motte 2.29 46.93 0.00 37.56 86.78

5,873.17 8,804.61 110.71 ] 679.22

Table 2. Summary of Total Developed Land and VTrans Developed Land Base P Loads
Total Developed Lands VTrans Base P Load Percent of Base P Load Within

Lake Segment

Base P Load (mt/yr) (mt/yr) VTrans PCP Area
South Lake B 9.0 0.66 7.3%
South Lake A 2.3 0.09 3.9%
Port Henry 0.7 0.02 2.7%
Otter Creek 20.2 1.64 8.1%
Main Lake 35.1 2.24 6.4%
Shelburne Bay 3.4 0.17 4.9%
Burlington Bay 1.7 0.00 0.0%
Malletts Bay 17.2 1.19 6.9%
Northeast Arm 3.9 0.19 4.8%
St. Albans Bay 2.6 0.23 8.6%
Missisquoi Bay 17.0 1.19 7.0%
Isle LaMotte 0.9 0.06 7.0%
Total 114.0 7.7 6.7%

The developed lands portion of the P base loads, and target P reductions managed under the VIrans PCP, are
summarized by Lake segment in Table 3. The cumulative P load reductions anticipated under each of the
four VT'rans PCIPs are summarized in Table 4.

\
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Table 3. Phosphorus Base Loads and Reduction Targets by Lake Segment

P Base Load (kg/yr) Target P Load Reduction (kg/yr)
% Reduction
Linear Parcel Needed to Meet Linear Parcel

Lake Segment  Facilities Facilities Total Allocation Facilities Facilities  Total
South Lake B 646.16 8.49 654.66 21.10% 136.34 1.79 138.13
South Lake A 89.46 89.46 18.10% 16.19 16.19
Port Henry 18.69 18.69 7.60% 1.42 1.42
Otter Creek 1,472.19 163.72 1,635.91 15.00% 220.83 24.56 245.39
Main Lake 2,115.80 127.02 2,242.82 20.20% 427.39 25.66 453.05
Shelburne Bay 162.62 4.64 167.26 20.20% 32.85 0.94 33.79
Malletts Bay 1,153.92 36.20 1,190.12 20.50% 236.55 7.42 243.98
Northeast Arm 186.27 2.85 189.11 7.20% 13.41 0.21 13.62
St. Albans Bay 217.58 7.12 224.70 21.70% 47.21 1.55 48.76
Missisquoi Bay 1,101.05 85.96 1,187.02 34.20% 376.56 29.40 405.96
Isle La Motte 63.30 63.30 8.90% 5.63 5.63

7,227.04 436.00 7,663.04 1,514.40 1,605.91

Table 4. Implementation Plan Schedule and Phased P Reductions

Estimated Plan Cumulative P Reduction Anticipated
Plan Due Date Completion Date by Plan End Date (kg/yr)
Phase | October 1, 2020 September 30, 2024 401.48
Phase Il October 1, 2024 September 30, 2028 802.96
Phase Il October 1, 2028 September 30, 2032 1,204.44
Phase IV October 1, 2032 September 30, 2036 1,605.91
S5 STONE ENVIRONMENTAL Goneraized Phasphorus Control Pan / Apil 1, 2020 9



2. Progress Since Generalized Plan
Submittal

Since submittal of the Generalized PCP on April 1, 2020, VTrans has documented additional improvements
and advanced a substantial field verification effort to identify problem areas and priority projects. Work
completed in preparation of this PCIP is further documented below.

2.1. Completed Structural Stormwater Treatment Practices, Maintenance

Activities and Capital Program Projects (2010-2019)

The implementation model submitted in the Generalized Plan, which summarized the analyses and findings
available prior to April 2020 and provided a basis for a draft implementation schedule, was updated with
results described in Appendix A. The April 1, 2020 submittal documented that from 2010-2019, VTrans had
implemented structural stormwater practices managing a total of 84 acres of impervious cover and 281 acres of
pervious cover. These included structural stormwater treatment practices (STPs), areas of road drainage
deficiencies brought up to standards, and areas of localized erosion corrected with structural improvement.
VTrans also managed approximately 2,500 acres of paved roads area with non-structural practices on an
annual basis since 2015. These practices were cumulatively responsible for a total P load reduction of 32.6

kg/yr.

Since that submittal, from 2010-2019 VTrans documented an increased total of 181 acres of impervious cover,
and 347 acres of pervious cover, managed with structural stormwater practices. These updates included
primarily completed and planned/permitted structural STPs (Figure 1 and Appendix A, Section 1) and
completed maintenance-scale corrections of roadway drainage deficiencies (Figure 2 and Appendix A, Section
2). The paved roads area managed by non-structural practices was unchanged from the April 1 submittal.
These practices are now cumulatively responsible for a total P load reduction of 93.3 kg/yr, as documented in
the implementation model (Appendix A, Table 14). This P load reduction represents 23% of the 401.5 kg/yr
reduction target for this PCIP.

T
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Figure 1. P load reductions creditable to existing and planned structural STPs, as of September 2020
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2.2. 2020 Field Verification and Identification of High-Priority District

Maintenance Projects

During development of this PCIP, a substantial field screening and verification effort was completed to verify
Generalized Plan methodology, and to identify retrofits and improvement projects in support of PICP
implementation. A full description of the findings of the 2020 field season work is included in Appendix B.
Field screening efforts were largely focused in the Missisquoi Bay Lake segment along areas of roadway
identified as having road drainage deficiencies (per the small culvert or ditch inventory results) and/or
structural STP opportunities (see Sections 2.1 and 2.2 of the Generalized Plan). At road segments where
drainage deficiencies were identified, field crews inspected each asset (culverts and/or swales), reviewed
corresponding asset inventory data (whether from the Small Culvert Inventory (SCI) or ditch inventory),
updated data as necessary, and documented asset condition with photos. STPs along these routes were
screened to determine feasibility, adjust GIS-derived polygons based on site constraints observed in the field,
and document conditions such as distance from road, overhead powerlines, and environmental and other
potential feasibility constraints. Areas of localized erosion were identified, and erosion volumes were
documented where feasible.

Over 57 miles of roadway (over 1,280 road segments) were inspected for drainage deficiencies and localized
erosion issues, encompassing 359 swales, 810 culverts, and 80 areas of localized erosion. A total of 650
conceptual STP opportunities identified in the Generalized PCP? were screened. Key results of the field effort
are summarized below.

Field inspections sometimes documented improvements in road drainage asset conditions previously recorded
in the SCI and the ditch inventory, resulting in some road segments achieving partial or full P reduction credit
(see Section 3.2.1 for discussion of the P reduction crediting methodology for road drainage improvements).
Of the 1,283 inspected road segments, 534 (42%) were found to be in an improved condition compared to
prior asset inventories (this was largely due to vegetated swales with improved conditions). The road segments
with documented improvements to drainage asset conditions constituted 97.4 acres of paved road impervious
surface managed (of the 241 acres inspected) and a P base load of 80.9 kg/yr. Road segments brought up to
standards following assessment for partial (40%) or full (80%) P reduction credit constituted a 54.9 kg/yr P
load reduction (Table 5). This P load reduction, when added to the P load reduction documented in Section
2.1, represents a cumulative P load reduction of 148.2 kg/yr or 36% of the PCIP Phase 1 401.5 kg/yr target.

Table 5. Summary of Road Drainage Deficiency Improvements Documented, 2020 Field Screening

Paved P Base

el [foet Roads Area  Load, Area TOEl P.Load UETE/5E 1 % of Total P
Lake Segment  Segments Brought Reduction Load :
Up to Standards METEEE: MEECER (kafyr) Reduction* HEEllEEn
(acres) (kafyr)
Main Lake 11 2.5 2.6 1.3 427.4 0.3%
Malletts Bay 83 16.2 11.3 8.1 236.6 3.4%
Missisquoi Bay 374 66.1 56.1 38.0 376.6 10.1%
Northeast Arm 9 1.3 1.1 0.8 13.4 6.1%
Otter Creek 17 2.5 2.4 1.5 220.8 0.7%
St. Albans Bay 40 8.7 7.4 5.3 47.2 11.1%
Grand Total 534 97.4 80.9 54.9 |

*Roads portion of P load only, all land covers

? Stone Environmental (2020) “Lake Champlain Basin Generalized Phosphorus Control Plan for the Vermont Agency of
Transportation” Submitted to VT'rans and ANR April 1, 2020.
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Over 80 areas of localized erosion were identified during the 2020 field screening effort, representing over
4,600 cubic yards of erosion. T'wo of these areas, along I-89 in Colchester, will be stabilized in the fall of 2020
as part of the VT'rans-ANR research project Quantifying Nutrient Pollution Reductions Achieved by Erosion
Remediation Projects on Vermont’s Roads. While impervious surface management is not credited through
localized erosion stabilization, these projects represent 534 cubic yards of erosion stabilized and a P load
reduction of 8.26 kg/yr which, added to the P load reductions documented above, represents a cumulative P
load reduction of 156.5 kg/yr or 39% of the 401.5 kg/yr reduction target of this PCIP. Section 3.3 presents
information regarding repairs to areas of localized erosion identified during the 2020 field season, and

potential P reductions using the volumetric methodology outlined in the Agency of Natural Resources’ draft
MRGP Tracking and Accounting SOP>.

Over 650 STP opportunities were inspected during the 2020 field season, of which 478 (73%) were
determined to be suitable. Gravel wetlands were the most common STP type identified by inspectors,
followed by infiltration trenches and infiltration basins. Though the STP opportunities inspected were pre-
screened for potential conflicts using the GIS methodology from the Generalized PCP, a portion of suitable
STP opportunities had implementation constraints identified in the field. Between 20%-35% of the STP areas
screened had at last one potential constraint. Stormwater treatment practice opportunities with low barriers to
implementation are the highest priority for advancing to design stage, to the extent that structural STPs are
required to meet target P reductions in any of the Lake segments. Information about the STP screening
results, the potential for impervious surface management with structural STPs, concept plans for high-priority
structural STPs, and adjustments to the Generalized Plan’s GIS screening methodology are presented in
Section 3.5.

2.3.  Current Operations Projection Implementation Model Updates

Following documentation of the 2020 field season’s improvements, the implementation model was further
updated to assume continuation of current maintenance operations through June 17, 2036. The current level
of implementation was assumed to include 2015-2019 annual average impervious acres managed, and
resulting P load reductions anticipated, resulting from structural correction of maintenance-scale road
drainage deficiencies and areas of localized erosion (Appendix A). Non-structural controls (street sweeping
and drop inlet cleaning) were assumed to remain at the annual average frequencies documented in the
Generalized Plan. Following updates to the implementation model to account for drainage deficiency
improvements documented during the 2020 field season (above and Appendix B), and including VT'rans
capital projects anticipated to be complete in 2020, 306 impervious acres are managed and 171.5 kg/yr in P
load reduction progress is documented for 2020. Continued implementation of maintenance-scale correction
of road drainage deficiencies and areas of localized erosion from 2021-2024 is anticipated to manage an
average of 19 impervious acres/year and to achieve a 12 kg/yr P load reduction (Figure 3).

Following documentation of historic and current improvements and operations as summarized above, an
additional P load reduction of 171 kg/yr is required for achievement of the P reduction target specified for the
term of this PCIP. The suite of necessary stormwater BMPs VTrans will leverage in achievement of this target
reduction are provided in Section 3.

3https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/MS4/FINAL%20DRAFT%20MRGP%20SOP%206-5-
20.pdf
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3. Suite of Necessary Stormwater BMPs

Implementation plans are anticipated to include combinations of implementation of localized erosion and
hydrologically connected road segment drainage repairs, structural STPs (both new treatment practices and
retrofits to existing structural STPs), potential enhancements to non-structural control frequencies or extents,

and other projects with the highest P cost-benefit.

In developing the Generalized Plan, repairs to road drainage assets and to areas of localized erosion were
found to generally be more cost-effective and to have greater co-benefits (for example, regarding flood
resilience and the safety of the traveling public) compared to treatment of impervious surfaces with green
stormwater infrastructure or other structural stormwater treatment practices. Natural resource restoration
projects, and particularly floodplain reconnection or restoration projects, represent a critical opportunity for
cost-effective P reduction and maximization of co-benefits, and remain an area of continued development for
the term of this implementation plan.

The suite of stormwater best management practices (BMPs) included in this VTrans PCP Implementation
Plan includes:

Tracking and accounting

Structural correction of road drainage deficiencies
Structural correction of localized erosion issues
Non-structural practices

Structural stormwater treatment practices

Natural resource restoration projects

Summary information regarding each class of the suite of necessary stormwater BMPs is provided in the
sections below.

3.1. Tracking and Accounting

An important step following submittal of this PCIP will be to continue development of a tracking and
accounting system, potentially integrating with or building from VTrans’ Vermont Asset Management
Information System® (VAMIS). The ‘lessons learned’ during PCIP development and suggested enhancements
below may be considered as this effort is advanced.

The ditch inventory often indicated more deficient swale conditions than were observed in the 2020 field
screening. If future field screening efforts also flag this issue, refinements to the ditch inventory guidance
documentation may be warranted. Adding representative photographs or other visual indicators to both the
SCI and ditch inventory field manuals may assist in clearer communication with field staff regarding, for

instance, the difference between “poor” versus “critical” condition for a vegetated or stone-lined swale.

* https://vtrans.vermont.gov/sites/aot/files/documents/Research/2 020_Symposium/VAMIS%20Newsletter%2008-2020.pdf
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As tracking and accounting refinements are progressed during PCIP implementation, refinements to the ditch
inventory should be considered. Often, a single swale asset manages runoft from several road segments over
hundreds or even thousands of feet, making it difficult to pinpoint the locations of swale-related drainage
deficiencies and to appropriately estimate repair costs or credit improvements. Dividing the swale assets to
correspond to linear road segments would allow a more direct relationship of these assets to road segments
and enable cleaner tracking and accounting, whether for improved asset management, tracking maintenance
activities in MATS, or for enhanced P tracking and accounting.

Refinements to the VTrans guardrail inventory, and expansion of the suite of practices applied to correct
VTrans road drainage deficiencies, may be considered during the term of this PCIP. For example, removal of
sediment berms accumulating beneath guardrails and on shoulders represents a maintenance practice with
distinct water quality benefits and sometimes incorporated into capital projects (Section 3.2.4). Improved
location tracking for this and similar shoulder repair maintenance activities may allow VTrans to manage
areas of roadway with guardrail (but without curb board) as structural disconnection STPs, resulting in cost-
effective P load reduction with a low maintenance burden.

3.2.  Structural Correction of Road Drainage Deficiencies
In the Generalized PCP, a method was proposed by VTrans, working in coordination with ANR, to assess

roadway and drainage deficiencies, and to subsequently quantify P load reductions for improvements that are
considered regular maintenance activities on VTrans paved roads. Examples include ditching, guardrail
maintenance, or culvert or outfall repair/replacement, where these activities result in a demonstrable P load
reduction or improvement in a road segment’s condition. This approach is comparable to ANR’s requirement
for municipalities to complete Road Erosion Inventories (REI) of hydrologically connected road segments
under the Municipal Roads General Permit (MRGP)’ and as incorporated into the MS4 General Permit®.
This requirement is not part of the T'S4 General Permit.

VTrans continues to work with ANR to define standards and criteria for hydrologically connected road
segments within the TS4, where an approach similar to the MRGP standards may be applied. VTrans asset
inventories were combined with a GIS inventory of paved road areas, P loading factors, and resulting P base
loads to create a desktop inventory of areas located within highly hydrologically connected (HHC) and
moderately hydrologically connected (MHC) paved road segments that, based on existing conditions reflected
in VTrans asset inventories, may be “brought up to standards” and thus be eligible for P reduction credit
throughout the VT'rans PCP Area.

The scoring system below (Table 6), developed from key conditions in the VTrans Small Culverts Inventory
(SCI) and the TS4 Drainage Inventory (Swale/Ditch), was applied in the Generalized Plan to create a unified
condition assessment across various asset inventory data fields. The scoring categorized condition assessments
so that segments could be identified as Meeting Standards or Not Meeting Standards based upon a
standardized set of scoring criteria.

>https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/Permitinformation/MunicipalRoad s/sw_MRGP_RoadEros

ionlnventory.pdf
®https://dec.vermont.gov/watershed/stormwater/permit-information-applications-fees/ms4-permit
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Table 6. Scoring System for Determining Whether Roadway Drainage Infrastructure Meets Drainage
Standards

Culv_e_rt Culv_ert Cu_Ivert Culvert Sink Road Settling Swe_al_e
Condition Erosion Sediment Hole Condition
5 Critical Severe Plugged Severe Grade Critical
4 Poor Moderate Heavy Major -- Poor
3 Fair Light Moderate Moderate Repair Fair
2 - - Light Minor - Good
1 Good None None None None Excellent
0 Unknown/Null  Unknown/Null  Unknown/Null ~ Unknown/Null  Unknown/Null ~ Unknown/Null

An overall road segment score was assigned using the worst ranking of any of the above conditions found
within that road segment. The resulting data and scoring outputs were uploaded to a web map’ where users
may filter and export the results for road segments with drainage deficiencies by Lake segment, maintenance
district, VTrans route name, inspection status, and other criteria. These outputs may be imported into an
Excel spreadsheet and further tabulated for prioritization and implementation.

The evaluation and methodology described in the Generalized PCP (Section 2.2.1 of that Plan) was piloted
during the 2020 summer field inventory work (Section 2.2 and Appendix B), and was determined to be sound
following field screening and confirmation. Adjustments to the evaluation methodology are not warranted at
this time. Adjustments to the P crediting methodology were completed during development of this PCIP,
following consultation with ANR (Appendix A). A road segment was considered to fully meet standards post-
construction and receive 80% P reduction credit if all assets (culverts and ditches) within the road segment
met standards following completion of an activity or repair. If any remaining assets associated with the road
segment still did not meet standards following repair activity, a partial 40% credit was applied.

3.2.1. VTrans Roadway Drainage Standards Crediting Adjustments, Standard Details, and Cost
Basis for Maintenance-Scale Improvements

A draft set of VTrans roadway drainage standards is now in development, which tailors the MRGP Road

Drainage Standards to the conditions of the VTrans road network and to VT'rans roadway and design

standards as applicable. A final draft of this document is anticipated to be available approximately six months

after submittal of this PCIP.

The VTrans road drainage standards document, when available, will be further supported by standard details
developed during PCIP preparation. The best management practices (BMPs) selected for standard detail
development and cost estimation were the most common fixes identified during the 2020 field season
(Appendix B) and those classified from MAT'S records during development of the Generalized Plan (Section
2.2). The standard detail sheets illustrate common roadway drainage asset improvements and localized
erosion fixes (Appendix C) that may be applied to bring deficient drainage assets and road segments up to the
anticipated standards, and to repair areas of localized erosion. Supporting implementation unit cost
information for the repairs most frequently identified during inspections were also prepared (Appendix C).
The drainage deficiency details establish a common basis for improvement of a culvert’s condition to benefit
water quality (Table 7), while localized erosion details include stabilization techniques for areas of erosion
commonly found in swales, road shoulders, and channels beyond culvert outlets (Table 8). Unit cost ranges

7 https://stone-env.maps.arcgis.com/apps/webappviewer/index.html?id=1{762ae432a69427¢b2d05d65b26b26d8
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were estimated for each detail based on asset size, material quantities, and related construction activities such
as excavation.

Table 7. Summary of Drainage Deficiency Improvement Standard Details and Unit Costs
Cost Range (based on culvert

No. Detail size/depth)

1 Dry Laid Field Stone Header $3,640 - $25,970 (EA)

2 Culvert Replacement $520 - $2,420/If

3 Plunge Pool $3,740 - $6,590 (EA)
Outlet Protection (No Defined

4 Channel) $220 - $1,260 (EA)

5 Upsize Culvert $520 - $2,420/If

6 Partial Culvert Replacement $370 - 560/If

7 Rock Step and Riffle $1,560 (EA)

Table 8. Summary of Localized Erosion Standard Details and Unit Costs

No. Detail Cost Range (based on regrading

and slope)
1 Guidelines, Seed and Mulch  N/A
2 Stone Check Dam $160/f
3 Stone-Lined Ditch $70 - $120/f
4 Grass-Lined Ditch $20 - $70/If
5 Riprap Slope Protection $220 - $610/If
Armored Shoulder
6 Protection $140/If
7 Clearing Debris/Clogging $10 - $60/If

3.2.2. VTrans Roadway Drainage Improvements — Maintenance-Scale Priority Projects

Road drainage deficiencies identified in the Generalized PCP and in the 2020 field screening were often
associated with maintenance-scale repair and improvement activities that may be completed using VTrans
District resources or District contract vehicles. The field inventory and resulting road drainage asset
improvement identification was first applied to determine costs and cost-benefit summaries at the road
segment level, with the intent of creating a summary list of high-priority road segments for implementation
planning. At present, while the swale inventory has been related to the road segment inventory, swale
improvement costs are estimated at the asset level rather than the road segment level—resulting in over-
estimation of swale improvement costs at the individual road segment level. As the PCIP is implemented,
further refinement of per-asset or per-road-segment costs for correcting swale deficiencies is warranted.

A draft VTrans Road Drainage Standards implementation table was developed for 2020 field-inspected road
segments that did not meet the proposed VTrans road drainage standards (Appendix D). This
implementation table provides an example, detailed list of maintenance-scale improvements by Lake
Segment, Maintenance District, VTrans route, and Town. The tables are prioritized for future
implementation by VTrans based on the system outlined in the Generalized Plan, where hydrologically
connected road segments with road slope >10% are the highest priority for repair. Road segments identified in
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the implementation tables may be located, and further details gathered, from a related web mapping

application®.

The draft implementation tables presented in Appendix D, and the spatial data contained in the web map, are
intended to facilitate targeting of maintenance activity in support of District priorities and to be used in
concert with planning and development of VTrans projects. In the first year of PCIP implementation, VTrans
will consider use and expansion of the web mapping and datasets developed to date for VT'rans project
planning. As the PCIP is implemented, VT'rans will also consider refinements to the implementation table
system, including moving tracking of improvements online and integrating with the existing on-line drainage

asset inventories.

Table 9 summarizes the paved road acres, P base load, and P reduction credit that may be attained through
completion of these road drainage asset repairs detailed in Appendix D. If the 2020 field-verified road
drainage deficiencies on 811 road segments were all repaired, VI'rans would manage a total of 159 additional
acres of paved road area, resulting in up to 110.3 kg/yr P reduction across the LCB (Figure 4).

Table 9. Summary of Impervious Acres and P Load Potentially Managed, Road Drainage Improvements
for 2020-Field-Inspected Road Segments

Paved Roads Area Road

Total Inspected Inspected with Segment Estimated

Road Segments Drainage Base P P Load
Lake with Drainage Deficiencies Load Reduction
Segment Deficiencies (acres) (kg/yr) (kg/yr)*
Missisquoi Bay 562 108.57 93.07 74.46
St. Albans Bay 64 13.88 12.02 9.62
Northeast Arm 10 2.16 1.80 1.44
Malletts Bay 95 20.94 17.30 13.84
Main Lake 49 8.53 8.41 6.73
Otter Creek 29 4.87 5.01 4.01
South Lake A 1 0.10 0.11 0.09
South Lake B 1 0.17 0.11 0.09
Total 811 159.21 137.84 110.27

* assumes all identified drainage deficiencies are corrected along the inspected road segments (80%
reduction from base P load)

8 https://stone-env.maps.arcgis.com/apps/webappviewer/index.html?id ={762ae432a69427eb2d05d65b26b26d8
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Figure 4. Estimated P Reduction from Improving 2020 Field-Inspected Road Segments with Drainage
Deficiencies (kglyr)

3.2.3. District Data Collection

Over the summer of 2020, VTrans District 5, 8, and 9 personnel documented and shared priority water quality
issues they observed in the field. Staff reported 27 problem areas within the LCB, including erosion and
sediment buildup issues from 18.1 acres of paved roads area (Table 10). The most common BMPs identified
to improve these issues were ditching, stabilization with Type II stone, and swale profile restoration, usually
requiring district forces to install the BMPs. If all district-identified BMP opportunities were considered as
road drainage deficiencies, their potential P load reduction would range from 5.3-10.7 kg/yr, depending on
whether road segments were partially (40% P credit) or fully (80% P credit) brought up to standards. Details
regarding these District-identified problem areas are included in Appendix B and should be reviewed for
priority completion as PCIP implementation proceeds.

= Vermont Agency of Transportation
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Table 10. Summary of Priority Drainage Deficiency Improvements Identified by District staff within LCB

Lake Segment TotaI.Plrojects Potential Area Potential P Load
Identified Managed (acres) Managed (ka/yr)

Missisquoi Bay 6 1.1 1.0

St. Albans Bay 3 0.5 0.4

Malletts Bay 8 1.7 1.4

Main Lake 8 12.0 8.2

Shelburne Bay 2 2.8 2.3

Total vy 18.1 13.4

Additionally, a District Needs Map is under development by VTrans and is anticipated in 2021. As this
resource comes online and is populated by District personnel, the identified needs described above, and
others, can be spatially assessed in comparison to the online road drainage standards inventory, as well as
VTrans corridor plans and capital projects in development. The District Needs Map will represent a valuable
resource for use in executing the PCIP, particularly in prioritizing and addressing road drainage
improvements and localized erosion fixes that can be completed by the Districts and that have distinct and
creditable water quality benefits.

The 2020 field season’s effort to identify priority road drainage deficiency improvements inspected over 1,280
inspected road segments. While this work resulted in a list of priority maintenance improvements for targeted
implementation, the effort inspected only 27% of the 4,760 highly and moderately hydrologically connected
road segments in the Missisquoi Bay Lake segment. A companion VTrans Road Drainage Standards
implementation table was developed to identify and prioritize potential improvements to road drainage assets
only for uninspected and highly hydrologically connected road segments not meeting standards in the
Missisquoi Bay Lake segment, with highest priority for implementation on road segments with slope >10%
(Appendix D). The road drainage deficiencies on highly hydrologically connected road segments (all slope
classes) not inspected in Missisquoi Bay lake segment, if also brought up to standards, represent 87 acres of
impervious managed and could result in up to 71.4 kg/yr P reduction within the Missisquoi Bay Lake segment

(Table 11).

Ultimately, bringing all hydrologically connected road segments up to standards in any Lake segment will not
be feasible or cost-effective. Further prioritization, and development of projects that combine drainage
deficiency improvements with those for localized erosion and water quality treatment, is warranted in the first
1-2 years of the implementation phase of this PCIP.

Table 11. Summary of Impervious Acres and P Load Potentially Managed, Road Drainage Improvements
for Un-inspected and High HC Road Segments, Missisquoi Bay Lake segment

Highly Hydrologically Connected Road Segments, All Slope Classes

Total Un-Inspected Paved Roads Area Road Estimated P
Drainage Area, Road Segments with Drainage Segment Load
Missisquoi Bay with Drainage Deficiencies Base P Load Reduction
Lake Segment Deficiencies (acres) (kg/yr) (kg/yr)*
Missisquoi Bay - DD 44 6.23 6.51 5.21
Missisquoi River 428 80.14 82.79 66.23
Total 472 86.37 89.30 71.44

* assumes all identified drainage deficiencies are corrected (80% reduction from base P load)
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3.2.4. VTrans Roadway Drainage Improvements - Priorities for Incorporation into Capital
Projects

The VTrans Transportation Program’ includes a range of capital projects that presently address drainage

deficiency improvements, as well as repairs to areas of localized erosion and construction of structural STPs.

Table 12 summarizes areas of the present and historic VI'rans Transportation Program that address drainage

and stormwater improvements and provides a partial list of representative improvements often included in

VTrans capital projects.

Table 12. Summary of VTrans Transportation Program Project Types Addressing Road Drainage
Deficiencies and Other Stormwater Concerns

Program Project Class Representative Improvements
Traffic & Safety ~ Hazard Elimination (HES) Roadway and intersection reconstruction, including roadway and drainage.
Paving National Highway System Reconstruction, including roadway and drainage.
(NH) Resurfacing, ditching details, limited drainage improvements.
Surface Transportation Reclaiming, resurfacing, guardrail and drainage improvements. Substantial
Program (STP) variability in incidental drainage/ditching work, particularly prior to 2018.
Resurfacing (PS) Resurfacing and guardrail improvements. Little drainage work, but shoulder
berm removal sometimes included
Resurfacing (SURF) Resurfacing; shoulder berm removal sometimes included
Roadway Emergency Relief (ER) Culvert replacements; slope stabilization; correction of major erosion areas
Projects usually following major storm events
Federal-Aid Primary — Reconstruction, including roadway and drainage.
Economic Growth Center
(FEGC)
STP - Culvert Repl. (CULV) Culvert replacements and headwalls; small structures (>6 ft. diameter) or

replacement of multiple small culverts

STP - Culvert Rehab. (SCRP)  Culvert rehabilitation - lining, headwalls, primarily small structures (culverts
>6 ft. diameter)

Stormwater Retrofit - Flow  Structural stormwater treatment practices for Flow Restoration Plan
Restoration (SWFR) implementation

VTrans capital program projects completed between 2010 and 2019 were reviewed to assess improvements
made to drainage assets and related roadways through these projects, and to document P reductions creditable
for road drainage deficiency corrections where applicable (Appendix A). Of the 214 projects documented in
VTrans’ archived projects database as completed between 2010 and 2019, 90 appeared likely to contain some
level of creditable activity. Once the database filtered only to capital projects that were likely to encompass
creditable road drainage asset improvements, a total of 280 miles of roadway were potentially improved
between 2010 and 2018 (Table 13). This translates to approximately 30 miles/year, or approximately 128
acres/year, of paved road area with some potential for drainage deficiency improvement. When this review was
completed, in early July 2020, capital projects with construction completed in 2019 were not archived and as-
built plans were not available for review. Capital projects closed out and archived should be assessed, and
creditable improvements documented and incorporated into the implementation model, on an annual basis.

? https://vtrans.vermont.gov/about/capital-programs
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Table 13. Summary of VTrans Road Miles in LCB Potentially Improved Through Capital Projects with
Drainage Improvements, 2010-2018

Miles of VTrans Roadway Improved by Project Type

Federal-Aid
Primary —
Economic National STP - STP -
Growth Hazard Highway Surface Culvert Culvert
Emergency Center Elimination System Transportation Repl. Rehab.
Year Relief (ER) (FEGCQ) (HES) (NH) Program (STP) ((«(V]RY)] (SCRP)
2010 0.29 0.33 30.51 31.13
2011 1.85 24.12 25.97
2012 0.08 0.43 4.22 24.60 29.32
2013 0.07 1.97 3.10 51.62 2.40 59.17
2014 7.11 41.77 0.05 0.04 48.96
2015 0.26 2.03 21.18 0.01 23.48
2016 10.94 10.94
2017 0.02 7.77 20.77 28.55
2018 3.67 8.73 9.62 0.04 22.06
Total 4.09 1.97 0.72 35.13 235.13 2.46 0.08 279.58

VTrans capital program projects in construction and planned for future implementation between 2020 and
2027 were similarly reviewed to assess improvements planned for drainage assets and related roadways, and to
estimate P reductions creditable for road drainage deficiency corrections. VT'rans’ current and future project
summary information was accessed through the VTransparency website!’ in July 2020. Of the 283 projects in
construction or planned, 44 appear likely to contain some creditable activity. Once the database was filtered to
those potentially creditable projects, a total of 84 road miles (309 acres) of paved roads in the PCP Area are
being improved or are planned for improvement (Table 14 and Table 15). In 2020-2022, approximately 20
miles/year or 70 acres/year of paved roads area are expected to be improved. While projected road miles
improved, and thus paved roads acres and resulting P load potentially managed through improvements to
road drainage conditions, decrease in 2023-2027, this is consistent with the VTrans project development
process.

10 https://vtrans.vermont.gov/vtransparency
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Table 14. Summary of VTrans Road Miles in LCB Potentially Improved Through Capital Projects with
Drainage Improvements, 2020-2027

Miles of VTrans Roadway To Be Improved by Project Type

Federal-
Aid
Primary —
Economic National  Surface
Growth Interstate Highway Transp. Culvert  Culvert Flow
Emergency Center Maint. System  Program Repl. Rehab. Restoration
Relief (ER) (FEGQ) (M) (NH) (STP) (CULV) (SCRP) (SWFR)
2020 0.11 0.06 3.23 3.40
2021 1.99 2.82 23.15 13.28 0.02 41.26
2022 11.76 0.01 2.68 14.44
2023 0.02 10.12 0.01 10.15
2024 0.01 0.89 0.34 0.01 1.25
2025 1.28 1.66 2.94
2026 5.89 5.89
2027 1.56 3.22 4.78
Total 2.13 1.28 0.06 12.82 51.82 13.29 0.04 2.68 84.11

Table 15. Summary of VTrans Paved Roads Area in LCB Potentially Improved Through Capital Projects
with Drainage Improvements, 2020-2027

Estimated Paved Roads Area (acres) To Be Improved by Project Type

Federal-
Aid
Primary —
Economic National  Surface
Growth Interstate Highway Transp. Culvert Culvert Flow
Emergency Center Maint. System  Program Repl. Rehab. Restoration
Year Relief (ER) (FEGC) (IM) (NH) (STP) (CULV)  (SCRP) (SWFR)
2020 0.40 0.06 20.40 20.86
2021 3.20 5.82 59.48 55.26 0.31 124.08
2022 50.92 0.16 12.70  63.79
2023 0.54 39.32 0.19 40.05
2024 0.23 6.43 1.98 0.22 8.87
2025 2.22 6.63 8.85
2026 24.19 24.19
2027 6.85 11.67 18.53
Total 4.37 2.22 0.06 49.93 183.79 55.45 0.70 12.70 309.23

Review of VTrans capital program projects completed between 2010 and approximately 2017 documented few

creditable improvements to road drainage conditions (Appendix B). While the historic project review did not

yield enough information to project future drainage deficiency improvement and associated P load reduction,

capital projects that began construction in approximately 2017-18, as reviewed during the summer of 2020 in

desktop and field work, demonstrated marked and encouraging improvements. Table 16 provides examples of

the paved road areas managed and P load reductions anticipated for projects now in development or
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construction, based on plans and information provided by VT'rans Project Managers during PCIP

preparation. The information in this table has been included in the implementation model and schedule

(Section 4). As PCIP implementation proceeds, further review of VTrans projects in development and

construction, identification of creditable improvements being implemented, and incorporation of impervious

acres managed and P load reductions credited into the implementation model or tracking system should be

completed on an annual basis or as VIT'rans projects are closed out.

Table 16. Examples of VTrans Projects in Construction and Development and Potential for Drainage
Deficiency Improvements

Project No.
Lake Segment

Description

Estimated
Completion Year
Total Road
Segments

Road Segments Not

Meeting Standards
(2020)

Paved Roads Acres
(total)

Paved Roads Base P
Load (total)

Paved Roads Acres
Not Meeting
Standards

P Base Load for
Road Segments Not
Meeting Standards
P Load Reduction
(kg/yr)*

Comments

Bridport-
New Haven Jericho Cornwall Richford-Jay
HES-032-1(8) STP HES 030-1(21) STP CULV(75) STP 2914(1)
Otter Creek Malletts Bay Otter Creek Missisquoi Bay
REALIGNMENT OF THE INSTALLATION OF A Replace 4 culverts, ~ RESURFACE VT105 IN

VT17/EAST ST. (TH22 &
TH18) INTERSECTION IN
NEW HAVEN, AND
ELIMINATION OF THE

VT17/TH19 INTERSECTION.

LEFT-TURN LANE ON
VT15 WESTBOUND IN
JERICHO, AT THE
INTERSECTION OF TH1
(BROWNS TRACE RD.).
ALSO INCLUDES
INSTALLATION OF A

PID 558, 549, 545,
570

RICHFORD AND JAY,
BEGINNING 2.529 MILES EAST
OF THE BERKSHIRE-RICHFORD
TOWN LINE AND EXTENDING
EASTERLY 7.381 MILES.
Replacement and maintenance
of existing guardrail runs,

NEW TRAFFIC SIGNAL. culvert replacements, ditching.

2023 2020 2021 2021
12 4 196

5 4 76

1.28 1.72 0.42 22.59
1.31 1.38 0.37 18.86
0.86 0.7 0.42 7.8
0.61 0.37 6.32

0.8 0.488 0.296 5.056

Operational permit for
1.77 acres
redeveloped/expanded
impervious

Operational permit
6947-INDS.A for 0.39
acres new impervious,
site balancing applied,
grass channels and
disconnection STPs

Contract plans indicate all or
nearly all culvert and swale
deficiencies will be addressed
through this project. Localized
erosion past culvert outlets
will not be addressed.

* assumes 80% P load reduction for fully meeting road drainage standards

VTrans capital projects in construction and development where creditable drainage deficiency improvements

are anticipated to occur, and including the paved roads acres and P load potentially managed through these

projects, are listed in Appendix E. This list is a resource for targeting road segments within project limits

where drainage deficiency improvements may be enhanced, particularly for paving and roadway projects that
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are in the preliminary design stage. It should be reviewed and expanded in the fall of each year, following
approval of State Transportation Program'' funding and the close of each construction season.

As this PCIP is implemented, VI'rans may consider further assessment of the potential to accrue P load
reductions through implementation of bridge replacement projects. Where bridge replacements result in
increased clear spans for river crossings, or other design aspects that reduce infrastructure vulnerability and
increase flood resilience, such improvements may be partially creditable for their natural resource restoration

benefits (Section 3.6).

3.3. Structural Correction of Localized Erosion Issues

Stabilization and treatment of areas of localized erosion caused by roadway runoff provides P reduction
benefits while protecting VTrans infrastructure. Specific crediting mechanisms were not well-established for
these and similar transportation-related improvements when the Generalized Plan was completed. While this
PCIP was in development, a draft volumetric methodology was outlined in the ANR draft MRGP Tracking
and Accounting SOP'. This draft methodology will be further informed by the progress and findings of the
VTrans and ANR research project Quantifying Nutrient Pollution Reductions Achieved by Erosion Remediation
Projects on Vermont’s Roads, which is now underway and will be completed in 2021. The draft ANR
methodology is applied in this PCIP to estimate P reduction credit for proposed localized erosion repairs.

Opportunities for correction of minor areas of localized erosion were conservatively estimated in the
Generalized Plan (Section 2.3) by excluding road segments with drainage deficiencies from consideration of
opportunities for localized erosion repairs. The summer 2020 field verification effort demonstrated that this
assumption is conservative; minor localized erosion on road shoulders was regularly encountered in
association with culvert or swale drainage deficiencies (Appendix B). In the Generalized Plan, a conceptual
50% P reduction credit was assumed for correction of minor areas of localized erosion, following confirmation
of the appropriateness of the assumption by ANR in March 2020. While adjustments to the implementation
model’s assumptions regarding minor areas of localized erosion are not warranted (see discussion below of
2020 field season findings), the P reductions assumed may be revisited during the term of this PCIP as

improved information becomes available.

Correction of gullying and large areas of active erosion, as well as corrections at stormwater system outlets,
remain areas of active investigation across multiple State agencies, Regional Planning Commissions and
municipalities, watershed stewardship organizations, and other partners. VTrans expects that major upgrades
to road embankments and culverts where improvements would address both existing drainage issues and
reduce vulnerability to damage from floods, where risk, vulnerability, or criticality have been identified in
VTrans’s Transportation Resilience Planning Tool " will become a possibly substantial factor in prioritization
and completion of improvements (when and as data become available in the LCB).

Over 80 areas of localized erosion were identified during the 2020 field screening effort, representing over
4,600 cubic yards of erosion (Table 17 and Appendix B). If these areas of localized erosion were rehabilitated
and credited using the volumetric methodology outlined in the Agency of Natural Resources’ draft MRGP
Tracking and Accounting SOP", up to 71.4 kg/yr of P load reduction may be achieved (Table 17 and Figure

1 https://vtrans.vermont.gov/about/capital-programs
Phttps://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/M S4/FINAL%20DRAFT%20MRGP%20SOP%206-5-
20.pdf

B https://vtrans.vermont.gov/planning/transportation-resilience
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5). An implementation table summarizing the areas of localized erosion identified, erosion volumes, and P

reduction calculations is included in Appendix F.

Table 17. Summary of Potential P Load Reduction from Repairing Inspected Localized Erosion Areas

Lake Segment Erosion Volume Potentifal P Load Target .P Load % of Target P
(yd®) Reduction (kg/yr)  Reduction (kg/yr)*  Load Reduction

Main Lake 18.6 0.3 427.4 0.1%

Malletts Bay 1,681.4 26.0 236.6 11.0%

Missisquoi Bay  2,372.3 36.7 376.6 9.7%

Otter Creek 501.1 7.7 220.8 3.5%

South Lake B 17.8 0.3 136.3 0.2%

St. Albans Bay 27.8 0.4 47.2 0.9%

Grand Total 4,619 71.4

*Roads portion of P load only, all land covers
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Figure 5. Summary of Potential P Load Reduction from Repairing 2020-Inspected Areas of Localized
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Roughly a third (27 of 80) inspected areas of localized erosion were on road segments or in rights-of-way that
were identified as having one or more of the localized erosion risk factors described in Section 2.3.1 of the
Generalized PCP. This aligns closely with field evaluations completed for areas of localized erosion in 2017
and 2019, and with the 30% factor applied to pervious ROW areas with one or more risk factors for localized
erosion in the Generalized PCP (Section 2.3.1). Adjustments to the prior analyses are not warranted at this
time. Expansion of field screening for improvements at culvert outlets, however, is warranted during the term
of this PCIP. The 2020 field screening effort strategically focused culvert inspection first in the Missisquoi Bay
Lake segment, and later where the SCI identified severe culvert outlet erosion and where desktop evaluation
of the terrain downslope from the culvert outlet indicated that gullying was likely present. An additional 713
culverts throughout the LCB with moderate outlet erosion have yet to be re-inspected.

The majority of inspected localized erosion areas were gullies that could be rehabilitated using maintenance-
scale BMPs and District forces. Project-scale repairs for substantial localized erosion problems, however,
provide the largest P reduction benefits — 52.1 kg/yr, or 73% of the total P reduction credit identified during
the field screening effort (Appendix B). Conceptual plans and implementation cost estimates were developed
for 11 areas of localized erosion (Appendix F). Projects were chosen for advancement that represented the
range of conditions encountered during the field season, while selecting those that may be feasibly advanced
by VTrans in the term of this PCIP (located partially or fully in the VTrans ROW and with limited utility,
natural resource, or access constraints, etc.). Table 18 summarizes the concepts advanced.

The two areas of localized erosion associated with the VIRC 19(2) research project are expected to be
repaired in the fall of 2020 and monitored following construction; these were included in the implementation
model. The remaining priority concepts, if advanced in the term of this PCIP, would generally not manage
additional impervious surface and would result in a P load reduction of 36.5 kg/yr (Table 18).
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Table 18. Summary of Priority Localized Erosion Repairs Advanced to Concept Design

Potential

Erosion P Load Project
Concept Lake Volume Reduction Cost $/kg P
No. Segment Location Concept Description (yd3) (kg/yr) ($2020) managed

LE 16 Missisquoi VT Rte 36 Stabilize with Type | stone, $50,900 $49,500
Bay Fairfield check dams, plunge pools
LE 28 2 Missisquoi VT Rte 105  Stabilize two culvert outlets 518.5 8.02 $106,400 $13,300
Bay Richford with Type Il stone, plunge
pools, rock steps.
LE 43 3 Missisquoi VT Rte 105  Stabilize culvert outlet with 1304 2.02 $80,100 $39,700
Bay Jay rock step and riffle, provide

limited water quality
treatment with
regenerative conveyance,
stabilize downslope gully
channel with Type | stone.
LE 47 4 Missisquoi VT Rte 78 Repair slope above culvert 29.6 0.46 $102,600  $223,100
Bay Highgate outlet with riprap;
construct culvert endwall;
stabilize outlet with Type |

stone
LE 48 5 Missisquoi VT Rte 78 Repair slope above culvert 37 0.57 $77,900  $136,700
Bay Highgate outlet with riprap;

construct culvert endwall;
stabilize outlet with Type |

stone
LE 52 6  Missisquoi 189 SB Construct culvert endwall; 865.9 13.4 $123,700 $9,300
Bay Highgate stabilize outlet with plunge

pool; stabilize downslope
gully channel with Type |

stone
LE 53 7 Missisquoi 189 SB Construct culvert endwall; 166.7 2.58 $80,000 $31,100
Bay Highgate stabilize outlet with plunge

pool; stabilize downslope
gully channel with Type |

stone
LE 56 8 Missisquoi VT Rte 36 Replace cross culvert 1.1 0.17 $82,000  $476,800
Bay Fairfield (18'RCP); construct

headwall and endwall;
stabilize outlet and
downslope area with Type |

stone
LE 57 9 Malletts VT Rte 118  Armored shoulder 370.4 5.73 $65,600 $11,500
Bay Eden protection
LE 59 10 Missisquoi VT Rte 242 Armored shoulder 41.7 0.64 $147,800  $229,600
Bay Jay protection
LE 65 11 Malletts 189 Exit 18  Repair trench above culvert 1233 1.91 $79,000 $41,400
Bay SB off- outlet; replace culvert;
ramp construct endwall; stabilize
downslope erosion with
Type | stone
LE 2 VTRC Malletts 189 NB, Stabilize gully with Type | 206.4 3.19 $25,000 $7,900
19(2) Bay MM 97.0 stone for VTrans - DEC
research project
LE 3 VTRC Main Lake 189 SB, Stabilize gully with Type | 327.8 5.07 $25,000 $5,000
19(2) MM 92.6 stone for VTrans - DEC
research project
TOTAL 2,895.5 44.8  $1,046,000 $23,400
— Vermont Agency of Transportation
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3.4. Non-Structural Controls

Drop inlet (DI) or catch basin cleaning and street sweeping both result in the removal of sediment and P from
impervious surfaces. As documented in the Generalized Plan (Section 2.5), VT'rans has committed to conduct
street sweeping on 2,000 lane miles of VTrans roads annually, conduct storm drain inspections on 20% of
VTrans roads annually, and to properly dispose of materials collected per ANR guidelines per the Stormwater
Management Program'*. Phosphorus reductions calculated based on the DEC P crediting methodology for
non-structural controls indicate that street sweeping and DI cleaning have a modest P reduction benefit (1-2%
of annual VTrans P target reductions) with an estimated average annual unit cost of $32,000/kg/yr and
$12,000/kg for street sweeping and DI cleaning, respectively.

Increasing the extent or frequency of non-structural control, or changing the sweeping equipment used to
complete sweeping operations, presently offers incremental increases in P reductions (Table 19). Results of
ongoing research by USGS and others" evaluating reductions in nutrient and sediment loads from current
street cleaning and leaf litter collection practices, and evaluating P reductions and crediting for current
practice and potential enhancements, will further influence decision making regarding VTrans’ street
sweeping program once those findings are available in 2020. This study is focused on the performance of
sweeping and DI cleaning on municipal streets with curb and gutter drainage, and applicability of the results
to the VTrans highway system is not clear. Substantial changes to the implementation of non-structural
controls are not anticipated in the term of this PCIP. Annual lane miles swept and DIs cleaned will be
summarized by Lake segment annually for TS4 reporting and incorporation into the implementation model
and tracking system. VTrans may also consider innovative options for enhancements to non-structural
controls, such as piloting an approach to translate enhanced pollution reduction through public outreach and
education into impervious acres managed and P load reduction credit for the TS4'".

Table 19. Non-Structural Controls P Reduction Factors'®

STREET SWEEPING
Frequency
2/year

Sweeping Equipment Type (spring and fall)  Monthly Weekly  4Xin the fall
Mechanical Broom 1% 3% 5%

Vacuum Assisted 2% 4% 8%

High Efficiency Regenerative Air-Vacuum 2% 8% 10%

Any technology on streets with =17% tree cover 17%

DI CLEANING

A two percent (2%) credit can be applied to the road load if catch basins have material removed annually.

" https://anrweb.vt.gov/PubDocs/DEC/Stormwater/PublicNotice/7892-9007/V T rans%20Final %20SWMP%20-
%20December%205%202017.pdf

5 https://www.ccrpevt.org/wp-content/uploads/201 8/12/CleanStreetsSweepingStudy_Sept4_update.pdf

16 https://www.capitalgazette.com/news/ac-cn-education-pilot-program-0426-20200429-t2phb2glyzajpm7br63mckygiu-
story.html

17 https://www.roads.maryland.gov/mdotsha/pages/index.aspx? pageid =336

8 https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/MS4/FINAL%20DRAFT%20Stormwater%20SOP%206-

5-20.pdf
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3.5. Structural Stormwater Treatment Practices

Structural stormwater treatment practices (STPs) are one of the measures available to VTrans to meet P
reduction targets in accordance with the T'S4 General Permit. Structural treatment practices are intended to
detain, treat, and better manage runoff from well-defined areas of impervious surface, such as roads, parking
lots, or rooftops. These treatment practices range from older detention ponds managing only peak flows to dry
swales, gravel wetlands, and other green stormwater infrastructure. Structural stormwater treatment practices
historically have been incorporated into VTrans’ asset portfolio as transportation projects improving roads and

facilities implemented to comply with regulatory requirements.

In developing the Generalized Plan and this PCIP, enhancements to maintenance activities already being
performed by VTrans that have quantifiable P reduction benefits were typically preferred over construction of
new structural STPs. Recognizing that these improvements alone may not be sufficient to achieve the
required target P reductions in all Lake segments, structural STP opportunities were further evaluated in
developing this PCIP to allow for adaptive management during the development and execution of the four-
year implementation plans.

Information about existing and planned structural STPs throughout the T'S4 presented in the Generalized
Plan (Section 2.1.1) was updated in the T'S4’s BMP Tracking Table and in the implementation model
(Appendix A). A total of 160 structural STPs exist and another 102 are planned. These practices will manage
stormwater from 274 acres of impervious area and 1,060 acres of pervious area within the VI'rans PCP Area
over the term of the PCP.

One of the most cost-effective structural STPs available to VTrans is the retrofit of replacement of existing
guardrails, where removal of timber curb effectively disconnects runoff from adjacent paved roads areas,
allowing unconcentrated flow of runoff into the pervious right-of-way (ROW). Several such disconnections
are included in VTrans’ BMP tracking table for ‘structural’ STPs. Where conditions are right (relatively gentle
slopes and sufficient pervious area width available in the ROW), the guardrail and timber crib removal may be
completed by VTrans personnel, and operation/maintenance of the resulting disconnection practice consists
primarily of maintaining the guardrail (if only timber curb is removed and guardrail remains) and mowing —
all of which is part of normal VTrans operations. Continued screening of opportunities for implementing
disconnections through timber curb removal is warranted as the first four-year implementation plan is
progressed.

3.5.1. Updates to the Analysis of Treatment Potential using Structural STPs

In the Generalized Plan, a screening analysis was conducted to determine the potential for successfully siting
and implementing structural STPs to manage runoft from linear facilities within the VTrans PCP Area. Areas
of developed pervious land within the VTrans right-of-way were identified using a desktop GIS analysis, and
the drainage areas directing runoff to each pervious area were delineated. Suitable structural STP types were
assigned to each pervious potential STP area based on physical and feasibility constraints, as well as cost
considerations. Conceptual structural STP were identified by targeting pervious right-of-way areas in
proximity to and downslope of large areas of VTrans paved road impervious cover.

The results of the screening analysis, even as refined during development of this PCIP, are intended to be
used only for planning purposes. Further refinement of structural STP siting and sizing, and careful

evaluation of feasibility constraints and permitting needs, will be necessary prior to implementation.

The conceptual STP selection workflow developed in the Generalized Plan to preferentially select high-
performing, low-cost STPs that align with VTrans’ needs and operation/maintenance preferences was
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updated during the 2020 field season (Figure 6). Several adjustments were made to the GIS analysis as the
2020 field screening progressed:

® The conceptual STP selection decision logic applied in the Generalized PCP (Section 2.1.2) was
adjusted to remove HSG C soils from consideration for infiltrating STPS. During field screening, the
HSG C soils encountered were generally not suitable for infiltrating STPs, though opportunities with
HSG C soils were often confirmed as suitable for gravel wetlands, under-drained bioretention, or
other filtering STPs.

® Conceptual STP areas that intersected with a water body of floodplain were considered as potential
floodplain reconnection projects in the Generalized PCP (Section 2.1.2). However, field screening
indicated that the waterbody intersection criterion was not an accurate screening measure, and that
this opportunity should be limited to VTrans pervious ROW areas identified within mapped
floodplains or river corridors.

® Areas identified as potential wetland restoration projects were not screened during the 2020 field
season, so no adjustment to that portion of the STP opportunities dataset is warranted.

The adjustments made to the structural STP selection decision logic will be applied to the implementation
model and to projections of the acres of impervious surface potentially managed, P reductions that may be
achieved, and implementation costs considered in the PCIP.

Over 4,000 conceptual structural STPs were identified following refinement of the analysis and filtering for
feasibility constraints. Together these STPs have the potential capacity to manage stormwater from 1,841 acres
of paved roads area and 3,373 acres of developed pervious area within the VTrans PCP Area (Table 20). The
majority of conceptual structural STPs identified remain infiltration trenches and gravel wetlands. The
conceptual structural STPs have the cumulative potential to result in 1,302 kg/yr in P load reduction (Table
21 and Figure 7).

Table 20. VTrans Impervious Areas Potentially Managed by Conceptual Structural STPs
VTrans Impervious Acres Potentially Managed by Conceptual STP Type

Bioretention Disconnection  Dry Swale Gravel Infiltration Wet

(w/ (w/ Wetland Trench pond/
underdrain) underdrain) Created
Wetland

Lake Segment

Isle LaMotte 0.36 5.39 1.02 6.76
Missisquoi Bay 412 48.40 4.79 115.67 66.32 25.49 264.79
St. Albans Bay 40.73 22.01 12.15 74.89
Northeast Arm 4.23 33.74 3.58 2.11 43.65
Malletts Bay 1.30 157.45 182.90 33.37 375.03
Shelburne Bay 22.37 15.66 3.00 41.04
Main Lake 0.45 2.91 259.83 214.54 79.71 557.43
Otter Creek 7.95 172.70 104.77 67.32 352.74
South Lake A 0.25 6.08 0.60 6.92
South Lake B 42.50 64.77 10.15 117.42
Isle LaMotte 0.36 5.39 1.02 6.76
Total 4.56 48.40 21.79 856.46 676.16 233.31 1,840.67
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Table 21. Summary of P Load Reduction Potential for Conceptual Structural STPs
P Load Reduction Potential by Conceptual STP Type (kg/yr)

Bioretention Disconnection Dry Swale Gravel Infiltration Wet
(w/ underdrain) (w/ Wetland Trench pond/
underdrain) Created
Lake Segment Wetland Total
Isle LaMotte 0.09 2.34 0.59 3.02
Missisquoi Bay 2.18 31.17 2.08 66.92 67.74 12.82 182.91
St. Albans Bay 21.39 18.72 6.13 46.25
Northeast Arm 1.81 17.81 3.57 0.88 24.08
Malletts Bay 0.52 81.58 165.23 14.12 261.45
Shelburne Bay 10.21 13.15 1.24 24.60
Main Lake 0.24 1.07 145.91 211.27 44.04 402.54
Otter Creek 3.60 102.37 107.35 39.99 253.31
South Lake A 0.1 3.65 0.60 4.36
South Lake B 26.60 67.33 5.76 99.69
Total 2.42 31.17 9.29 478.79 655.55 12499 1,302.21
450

s

8

Phosphorus Load (kg/yr)
o
[an]

94%
400
350
115% 111%
250
49%
73%
100
50
75% 180%
27% 0% 54%
0 —

South Lake B South Lake A PortHenry OtterCreek MainLlake Shelburne MallettsBay Northeast St.Albans Bay Mississquoi Isle La Motte
Bay Arm Bay

B Target Reduction (kg/yr), Linear Facilities, All Land Covers ® P Reduction Potential, Conceptual STPs (kg/yr)
Figure 7. Potential for P Load Reductions with Conceptual Strucutal STPs by Lake Segment
Following completion of the 2020 field verification effort, ten inspected structural STP opportunities were

selected to advance to concept design (Appendix G). The conceptual STPs were selected to provide examples
of a range of STP types, to be among the largest opportunities to manage VTrans paved roads area, yet to be

T

= Vermont Agency of Transportation
STONE ENVIRONMENTAL Generalized Phosphorus Control Plan / April 1, 2020 34



representative of the range of site conditions likely to be encountered if structural STP projects are necessary
or desired. Table 22 summarizes the key characteristics of the structural STPs advanced.

Table 22. Summary of Inspected Structural STPs Advanced to Concept Design

VTrans VTrans VTrans Storage P Load Cost
Lake Segment Drainage Impervious Pervious STP Type Volume Reduction (2020%)
Area (ac)  Area (ac) Area (ac) (cf) (kg/yr)
Infiltration
STP 3932  Missisquoi Bay 1.71 0.34 1.38 Trench 7373 0.69 $216,800
Gravel
STP 3822  St. Albans Bay 2.36 1.88 0.48 Wetland 20280 1.24 $104,300
Gravel
STP 3005 Missisquoi Bay 7.50 1.68 5.82  Wetland 98817 2.37  $509,400
Gravel
STP 3786  Missisquoi River 23.90 6.62 17.28  Wetland 17796 3.19  $230,000
Infiltration
STP 385  Missisquoi Bay 4.47 1.30 3.17  Trench 37454 1.73  $287,200
Infiltration
STP 378  Missisquoi Bay 9.17 1.42 7.75 Trench 30569 2.87 $235,100
Gravel
STP 3790 Missisquoi River 2.59 0.76 1.84 Wetland 34496 0.83  $151,600
Gravel
STP 3918 Missisquoi Bay 4.91 1.00 3.91 Wetland 31082 1.61  $278,400
Infiltration
STP 1943 Missisquoi Bay 2.49 1.09 1.41  trench 45740 1.20  $399,400
Infiltration
STP 374  Missisquoi Bay 3.92 0.45 3.47 Trench 14477 1.18  $140,800
Infiltration
STP 3896 Missisquoi Bay 1.07 0.27 0.80 Basin 2330 0.41 $80,400

Finally, a series of detail sheets are provided for a suite of 46 inspected and suitable structural STP
opportunities located in the I-89 right-of-way in the Missisquoi Bay Lake segment (Appendix H). These
summary pages are generated from the online dataset for conceptual structural STPS, and so as PCIP
implementation proceeds or as V'rans capital projects proceed through planning, summaries may be quickly
generated upon request.

3.6. Natural Resource Restoration Projects

Natural resource restoration projects, and particularly floodplain reconnection projects, may be credited as a
stormwater treatment practice in the context of the VT'rans PCP if some portion of the floodplain area to be
reconnected is also connected to a TS4 roadway or parcel-based “developed lands” contributing drainage. A
potential crediting methodology and test case completed by ANR, using a floodplain reconnection project

completed in the Lamoille River watershed in 2007-2008, was discussed in the Generalized Plan stream
(Section 2.4 and Appendix G of that Plan).

VTrans is aware of at least two potential floodplain reconnection projects that will continue to be evaluated as
the first four-year implementation plan is executed. A series of floodplain reconnection alternatives for a
portion of the Lamoille Valley Rail Trail located along VT Route 36 in Fairfield in the Black Creek floodplain
were evaluated through the VTrans-funded project Evaluating Effectiveness of Floodplain Reconnection Sites
along the Lamoille Valley Rail Trail: A Blueprint for Future Rail/River Projects, with results provided in
August-September 2020. Although the potential for floodplain reconnection associated with rail trail
construction or berm lowering may be limited in the future, application of that project’s findings to developing
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a draft P crediting SOP is now underway, with results anticipated by the end of 2020. A preliminary
evaluation of the potential for floodplain reconnection in the Potash Brook watershed was conducted by the
South Burlington MS4 in February 2020, identifying a potential reconnection opportunity near the 1-89/1-189
interchange. An opportunity for riverbank stabilization near the crossing of Mill Brook and VT Route 117 in
Jericho represents a small-scale project, but one that may be more representative of restoration projects
typically encountered within the TS4 right-of-way.

As discussed in the Generalized Plan, VTrans also anticipates further investigation of floodplain reconnection
where VTrans roads and facilities contribute runoff upstream of the restoration practice through coordination
with and application of results from Vermont’s Functioning Floodplains Initiative'’. While the project
outputs will not be complete until 2021, the initiative will develop and apply methodologies for evaluating
river reach and watershed-scale restoration of stream, riparian, wetland, and floodplain function. The
initiative seeks to garner local community support by tracking and publicizing the accumulation of the natural
and socio-economic assets derived from connected and naturally functioning floodplains and wetlands,
including fish and wildlife habitat, water quality, avoided damage from floods and fluvial erosion, and the
storage of carbon affecting the earth’s climate.

19 http://www.vermontbusinessregistry.com/bidAttachments/37484/Vermont Functioning Floodplains Initiative White:

Paper.pdf
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4. Implementation (Design and
Construction) Schedule

Retrofit identification, estimation of P reduction credit possible for each retrofit, and updates to PCP tracking
tools identified a suite of BMPs and practices/enhancements documenting 25% net progress towards
achievement of the T'S4 P reduction targets across the extent of VI'rans’s PCP Area in the LCB. Following
documentation of historic and current improvements and operations as summarized in Section 2, an
additional P load reduction of 218 171 kg/yr is required for achievement of the P reduction target specified for
the term of this PCIP. The suite of necessary stormwater BMPs VTrans will leverage in achievement of this
target reduction described in Section 3, including but not limited to enhancements to the extent and
frequency of maintenance-scale drainage improvements and correction of major areas of localized erosion, is
anticipated to meet or exceed the Phase 1 PCIP target reduction of 401.5 kg/yr (Figure 8).

500
450
2021-2024+ Major Localized Erosion
400 Improvements
m 2021-2024+ Enhanced-Frequency
E 350 Drainage Improvements
~
v ® 2020-2024 Structural STPs
~ 300
C
.0
T 150 B Current Maintenance Operations
3 . .
b Projections (2021-2024)
4
g 200 2020 Maintenance Operations and
] Constructed Projects
a 150
M 2020 Field-Verified Drainage
100 Improvements
W 2010-2019 Structural and Non-
50 Structural Improvements
0 B PCIP Phase | Target Reduction

Documented P Reductions, PCIP Phase | Target Reduction
Forecasted Operations, and
Strategic Enhancements

Figure 8. Summary of Phase | anticipated progress toward target P load reduction, including 2020
updates, planned structural STP implementation, and enhanced road drainage and localized erosion
improvements
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No other regulatory approvals are presently needed for implementation of the required practices. If and as
necessary, permits (Wetlands, Stream Alteration, etc.) needed for implementation of the required practices
will be obtained by VTrans during the design processes for individual projects.

The draft implementation schedule below outlines how VTrans anticipates the execution of the first four-year
plan will be managed, which is largely unchanged from the schedule presented in the Generalized Plan. Both
the schedule below and the implementation model are planning-level documents only and will be subject to

revision and adjustment as the implementation plan is executed.

Year 1 of plan implementation (2021):
® Continue to advance priority retrofit designs for FRPs and other VTrans projects in development
® Refine prioritization of the improvements identified in the PCIP document
® Begin design work for priority areas of localized erosion repair and structural STP retrofits identified
® Continue development of floodplain restoration P crediting methodology and evaluate restoration

opportunities
® Advance regular maintenance and non-structural control activities basin-wide
® Ensure P reduction credit documented for 2010-2020 activities and retrofits
® Develop and test systems for tracking and accounting of progress towards target reductions.

Years 2-3 (2022-2023):

Deploy tracking and accounting system and apply it to track progress towards target reductions
Continue to advance priority retrofit designs for FRPs and other VTrans projects in development
Continue design work for highest-priority structural STP retrofits

Advance regular maintenance and non-structural control activities basin-wide

Begin increasing frequency of repairs to roadway drainage and areas of localized erosion

Begin construction of structural STP retrofits and repairs to major areas of localized erosion

Year 4 (2024):

Continue to advance priority retrofit designs for FRPs and other VTrans projects in development
Continue design work for highest-priority structural STP retrofits

Advance regular maintenance and non-structural control activities basin-wide

Increase frequency of repairs to roadway drainage and areas of localized erosion

Continue construction of structural STP retrofits and repairs to major areas of localized erosion

Develop and submit second four-year implementation plan

The implementation model created for the Generalized Plan was updated (Table 25) to incorporate the
additional impervious acres managed and P load reductions documented and now anticipated within this
PCIP. It also serves as a draft implementation schedule that includes estimates of the area (acreage) to be
treated and the extent and type of treatment strategies that will be applied to meet the P load reduction
required from the first PCIP and ultimately from the entire VTrans PCP. The base assumptions used to
populate the model are unchanged from the Generalized PCP submittal, though updates to fully incorporate
the information gathered in preparation of this PCIP are ongoing and will continue as plan execution
proceeds.

A draft summary of the total acres in the TS4 that are anticipated to be managed in order to meet P load
reductions in the VTrans PCP Area is provided in Table 23 and Figure 9. Information about the total P load
managed by implementation strategy is summarized in
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Table 24 and Figure 10.

Finally, a draft of the implementation model and schedule summarizing the acres and loads to be managed by

implementation strategy over the term of this PICP and the overall PCP is provided in Table 25. The timing

and the content of this schedule are expected to be adjusted periodically through discussions with ANR, as the

implementation plans are developed and executed, and as greater detail regarding critical classes of practices

such as natural resource restoration projects becomes available.

Table 23. Summary of Acres Managed by Strateqy - VTrans Lake Champlain TS4 PCP Area

Treatment Strategy
Category

Total Acres
Managed

Treatment Type Land Cover Type

Structural STP Existing and Planned Structural STPs Total Impervious 253.9
Structural STP Existing and Planned Structural STPs Developed Pervious 1,105.1
Conceptual Structural STP Infiltration Basin w/Aggregate (Large Infiltration Trench)  Total Impervious 30.2
Conceptual Structural STP Infiltration Basin w/Aggregate (Large Infiltration Trench)  Developed Pervious 78.5
Conceptual Structural STP Infiltration Trench Total Impervious 309.4
Conceptual Structural STP Infiltration Trench Developed Pervious 504.9
Conceptual Structural STP Gravel Wetland Total Impervious 76.6
Conceptual Structural STP Gravel Wetland Developed Pervious 143.2
Conceptual Structural STP Disconnection Total Impervious 48.4
Conceptual Structural STP Disconnection Developed Pervious 65.7
Road Drainage Repair Completed Road Drainage Repair Paved Roads 509.4
Road Drainage Repair Road Drainage Repair, Maintenance Project, HHC Paved Roads 701.2
Road Drainage Repair Road Drainage Repair, Maintenance Project, MHC Paved Roads 398.6
Road Drainage Repair Road Drainage Repair, Major Project, HHC or MHC Paved Roads 9.1
Localized Erosion Repair Completed Localized Erosion Repair Paved Roads 35.8
Localized Erosion Repair Localized Erosion Repair, Maintenance Project, HHC Paved Roads 93.5
Localized Erosion Repair Localized Erosion Repair, Maintenance Project, MHC Paved Roads 40.4
Localized Erosion Repair Localized Erosion Repair, Maintenance Project, LHC Paved Roads 43.6
Localized Erosion Repair Localized Erosion Repair, Major Project Paved Roads 0.0
Non-Structural Control Street Sweeping Paved Roads 2,180.1
Non-Structural Control DI Cleaning Paved Roads 338.7
TOTAL IMPERVIOUS ACRES MANAGED (STRUCTURAL) 2,004.9
TOTAL ACRES MANAGED (STRUCTURAL) 4,453.5
ANNUAL ACRES MANAGED (NON-STRUCTURAL) 2,506.2
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Table 24. Summary of Treatment Strategies Applied to Meet Target P Reduction

P Load

Z;iaetgn;f;t Strategy Treatment Type Managed
(kg/yr)

Structural STP Existing and Planned Structural STPs 66.2
Conceptual Structural STP Infiltration Basin w/Aggregate (Large Infiltration Trench) 34.8
Conceptual Structural STP Infiltration Trench 309.6
Conceptual Structural STP Gravel Wetland 47.7
Conceptual Structural STP Disconnection 31.2
Road Drainage Repair Completed Road Drainage Repair 317.8
Road Drainage Repair Road Drainage Repair, Maintenance Project, HHC 540.9
Road Drainage Repair Road Drainage Repair, Maintenance Project, MHC 188.5
Road Drainage Repair Road Drainage Repair, Major Project, HHC or MHC 6.2
Localized Erosion Repair Completed Localized Erosion Repair 13.8
Localized Erosion Repair Localized Erosion Repair, Maintenance Project, HHC 38.7
Localized Erosion Repair Localized Erosion Repair, Maintenance Project, MHC 9.5
Localized Erosion Repair Localized Erosion Repair, Maintenance Project, LHC 54
Localized Erosion Repair Localized Erosion Repair, Major Project 8.3
Non-Structural Control Street Sweeping 12.1
Non-Structural Control DI Cleaning 7.9
TOTAL P LOAD REDUCTION 1,638.4
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® Existing and Planned
Structural STP, 66.2,
4%

= | ocalized Erosion
Repair, 75.7,5%

= Conceptual
Structural STP, 423.2,
/ 26%

= Road Drainage
Repair, 1,053.3,65Y%

Figure 10. Summary of VTrans PCP Area P Load Managed by Structural Strategy (kg/yr) (for chart
including detailed breakout, click: https://bit.ly/3kUTCJz

~—

T

Vermont Agency of Transportation
STONE ENVIRONMENTAL Generalized Phosphorus Control Plan / April 1, 2020 41


https://bit.ly/3kUTCJz
https://bit.ly/3kUTCJz




5. Financial Plan

VTrans will request state and federal funding for the appropriate amount to implement the practices outlined
in the design and implementation schedule. VTrans does not currently anticipate projects that require a joint
effort with another municipality outside of FRP structural practices, but if such a project arises, VTrans will

request funding for its portion of the cost share.

The data and analysis presented in the Generalized Plan and refined for this PCPIP demonstrate that the
most cost effective P reduction strategy to meet PCP requirements is to better track and to increase the extent
and frequency of drainage deficiency improvements and repairs to areas of localized erosion. The Generalized
Plan established that structural STPs or other measures may be required to reach TS4 P reduction targets
(i.e., the maximum percent of target that can be reached via drainage deficiency improvements was estimated
to be 67% basin-wide). Maximizing P credit gained from current maintenance activities, however, directs
funding to existing VTrans infrastructure, rather than increasing VT'rans’ maintenance burden by building

new structural STPs to treat stormwater.

Currently, resources to complete most maintenance-scale drainage deficiency and localized erosion
improvements are provided by the individual Maintenance Districts. Drainage deficiency and localized
erosion improvements are also implemented within the scope of capital projects. The goal of the VTrans
Stormwater Team is to use the regulatory compliance need for this work to leverage federal funding to
support both maintenance- and project-scale drainage deficiency and localized erosion BMPs. This strategy
will reduce the impacts on district funding and staffing, while taking advantage of economies of scale by
incorporating improvements into planned capital projects.

Integrating stormwater management with the Districts’ maintenance planning efforts and capital project
development is essential to prioritize improvement of hydrologically connected road segments that do not
meet standards where possible. As part of the PCIP, an interactive web map was developed of prioritized
drainage deficiency and localized erosion improvement opportunities. This tool may be used to easily share
TS4 compliance needs with program and project managers during project development.

Additionally, in preparation for TS4 compliance, VTrans completed a Stormwater Program Evaluation® to
identify opportunities for improving how stormwater management is addressed across different Programs and
Units, and identify efficiencies that might be gained in making changes to existing stormwater management
activities within the Agency. While many key actions identified in the Evaluation have been or are being
implemented, this focus on increasing the implementation of drainage deficiency and localized erosion

improvements brings emphasis to several key actions, including:

® Integrate Stormwater Management with Project Development: Give explicit consideration to
stormwater management during each phase of the project development process, starting with scoping.

This should include regulatory requirements outside of the need to obtain permits, such as potential

2Stone Environmental (2017) “Final Report: Stormwater Program Evaluation for the Vermont Agency of
Transportation.” Submitted to VT'rans March 30, 2017.
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retrofit projects to support flow restoration plan or phosphorus control plan implementation. To be as
efficient as possible, it is important that stormwater needs are fully considered before projects move to
ROW/Utilities. In assessing capital projects that could be credited for P reduction, Stone developed a
list of capital project types (by project prefixes) that were determined to have high potential for
drainage deficiency improvements (Table 12).

® Integrate Stormwater with Agency Documents and Practices: Incorporate stormwater management

considerations into Agency policies, procedures, guidance, MOUs, and handbooks as they are
developed/revised such as the VI'rans Strategic Plan, Statewide Transportation Improvement

Program, Corridor Management Planning Program, Long-Range Transportation Planning Program,

etc.
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6. Regulatory Analysis

VTrans does not currently anticipate that additional regulatory assistance will be needed in execution of this
PCIP.
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Maps
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Appendix A: Structural STPs, MATS, and
Capital Projects Review and P Crediting,
2010-2019 Summary
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Appendix B: 2020 Field Reconnaissance

Summary
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Appendix C: Standard Details and Cost Basis
for Maintenance-Scale Drainage Deficiency

and Localized Erosion Repairs
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Appendix D: Road Drainage Standards

Implementation Tables
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Appendix E: Current and Future Capital
Projects with Road Drainage Deticiency and

Localized Erosion Improvements
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Appendix F: Conceptual Designs and Cost
Estimates for Project-Scale Localized Erosion

Improvements
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Appendix G: Conceptual Designs and Cost
Estimates for Example Structural Stormwater

Treatment Practices
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Appendix H: Summary Sheets for Example

Structural Stormwater Treatment Practices
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